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(54) Caller selection of an alternate call destination when called terminal is unavailable 



(57) A system for providing alternate point of contact 
(APOC) information to a caller when a called station/ter- 
minal is unavailable includes a call processing element, 
a database of APOC information, and means for pre- 
senting to the caller one or more APOCs. The service 
may be provided by a call processing element serving 
the calling subscriber terminal or a call processing ele- 



ment serving the called subscriber terminal. The infor- 
mation may be presented using a display or a voice an- 
nouncement. Optionally, the caller may select which, 
among several candidate APOCs, the caller wishes to 
be connected to. The APOC information may be stored 
in a call processing element, an intelligent network serv- 
ices control point, or some other database server. 
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Description 

[0001] The present invention relates to telecommuni- 
cations, networks, systems and methods, and more par- 
ticularly to systems and methods for providing alternate 5 
call destination options when an initial call attempt is un- 
successful. 

Background Of The Invention 

10 

[0002] In current telecommunications networks, 
many call attempts are unsuccessful. Often, the called 
station is busy or does not answer. Although this has 
always been a problem for callers, the problem has been 
exacerbated recently by a variety of economic, social, is 
and business conditions. As a result of economic pres- 
sures, globalization, and other factors, peoples' work 
patterns and locations have changed. Many people 
work irregular schedules, and work at times different 
from geographically diverse colleagues. Accordingly, 20 
the schedules of calling and called parties more often 
than ever do not coincide. Also, in order to save costs, 
many organizations have shifted from providing a live 
attendant to answer calls to busy or no-answer stations 
to technological aids, such as voice mail. 25 
[0003] Although voice mail and other such aids can 
be extremely useful, they do not satisfy the caller's need 
to communicate, which prompted the call. On many oc- 
casions, the caller has a message or inquiry which is 
very important or time sensitive. Also on many occa- 30 
sions, the caller often does not need to speak with the 
particular person being called, but could instead accom- 
plish the intended purpose by speaking with some other 
person in the called party's company, department or 
workgroup. In some environments, the caller may even 35 
be satisfied by being placed in contact with an entirely 
different company or organization than the one originally 
called. For example, a person needing emergency serv- 
ice of some sort, such as plumbing or road service, may 
be interested in speaking to any available nearby serv- 40 
ice provider if the initially-called provider is unavailable. 
[0004] However, it is often very difficult for the caller 
to identify and call an alternate point of contact. For ex- 
ample, when calling an unavailable party who is a mem- 
ber of a large organization, the caller may simply not be *5 
aware of the other members of the organization who 
may be suitable contacts. For another example, when 
calling a service provider who is unavailable, a caller 
may not be aware of other providers of equivalent serv- 
ices. 50 
[0005] Certain voice mail systems include a feature 
by which a caller may request a transfer to another party. 
Such features typically permit the caller to request a 
transfer by specifying either: (1) an extension or direc- 
tory number, which the caller must know in advance; (2) 55 
a party name, which the caller must also know in ad- 
vance; or (3) an secretary, attendant, operator, or mes- 
sage center. Although the first two capabilities may be 



very useful in some circumstances, they do not assist a 
caller who does not happen to know the telephone 
number or identify of an alternate point of contact. The 
third capability is only useful if the attendant number has 
been defined, and if the attendant is available. Unfortu- 
nately, many subscribers do not have a secretary or 
message center assigned to receive calls when the sub- 
scriber is unavailable. Further, even when a subscriber 
has an assigned secretary or message center, the voice 
mail transfer feature may not have been provisioned to 
allow a caller to request a transfer. And even when the 
feature is correctly provisioned, the secretary or mes- 
sage center may not be available at the time of the call, 
as such services typically operate only during limited 
hours. Moreover, the secretary or message center may 
not be able or authorized to discuss the subject matter 
the caller wishes to discuss. 

[0006] Accordingly, there is a need for systems and 
methods for use in conjunction with telecommunications 
systems to assist a caller in determining and calling an 
alternate point of contact when a called party is unavail- 
able. 

Object And Summary Of The Invention 

[0007] It is therefore an object of the present invention 
to provide a system and methods for use in conjunction 
with telecommunications networks that avoid or mini- 
mize the aforementioned disadvantages of the prior art. 
[0008] In an exemplary embodiment of a telecommu- 
nications system constructed according to the present 
invention, when a call is placed by an appropriate sub- 
scriber to an unavailable called party or station, the sys- 
tem provides to the caller a list of alternate points of con- 
tact (APOC). The alternate points of contact are prefer- 
ably selected to be useful based on the context of the 
call, which may include, for example, the caller's identity 
and role, the called party's identity and role, and the 
called party's company or organization. For example, 
the alternate points of contact for a called party within a 
corporation, government agency, or other large organi- 
zation, might include other members of that party's de- 
partment. The alternate points of contact could also in- 
clude other persons the caller has called recently at that 
corporation, agency, or organization. These and any 
other sources of alternate points of contact could be 
used in any suitable combination useful to the caller. For 
other called parties, such as retail businesses, the alter- 
nate points of contact may include, for example, other 
retail businesses of the same type or category. The call- 
er may select a member of the list and the telecommu- 
nications system will attempt to transfer the call to that 
person. 

[0009] According to an aspect of the present inven- 
tion, a first exemplary embodiment is adapted for use in 
the environment of a primarily circuit-based telecommu- 
nications network, in which a switching system serving 
a calling station/terminal is primarily responsible for con- 
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trolling an alternate point-of-contact service. A calling 
station/terminal is operatively connected to and served 
by a first switching system or equivalent means for 
processing and switching calls and providing call fea- 
tures to the calling station. The switch serving the calling 5 
station is referred to herein as the "calling switch." The 
calling switch is connected to a public or private network 
including at least facilities capable of carrying voice calls 
and concomitant signaling traffic. A called station/termi- 
nal is also connected to the voice-capable network. The 10 
calling switch is also connected to a Services Control 
Point (SCP) or other intelligent network element. In this 
embodiment, the APOC services are provided and con- 
trolled by or through the calling switch, in cooperation 
with intelligent network elements, and the APOC serv- is 
ices which are provided depend on features of the call- 
er's subscription. 

[0010] The calling switch may also be connected to 
an optional interactive voice response (IVR) system. 
The SCP and the IVR may be connected to a suitable 20 
directory server (DS) where directory information used 
to produce a list of appropriate alternate points of con- 
tact is stored. An administrative server and an adminisr 
trative terminal may be provided to manage the contents 
and operation of the directory server. An optional display 25 
may provided for use by the user of the calling station/ 
terminal. The display may be directly connected to the 
calling station/terminal or may be operatively connected 
to the calling switch, SCP, and/or DS. These elements 
and the administrative server may be interconnected us- 30 
ing one or more networks capable of carrying data or 
signaling traffic. 

[001 1] In operation, a call to an unavailable called sta- 
tion/terminal is detected by the calling switch. If the call- 
er subscribes to the APOC service, the switch consults 35 
the SCP to determine what further treatment should be 
applied to the call. The SCP may consult the directory 
server to obtain APOC information, as appropriate for 
the service to which the caller subscribes and the con- 
text of the call. Alternatively, the SCP may use informa- *o 
tion stored locally, or a combination of information stored 
locally and information obtained from the directory serv- 
er, to derive the APOC information. 
[0012] If a display is available for use at the calling 
station/terminal, it may be employed to present the «s 
APOC information to the caller and to prompt the caller 
for a selection of one of the APOCs to be used as an 
alternate destination for the call. If a display is not avail- 
able for use at the calling station/terminal, the informa- 
tion may be transmitted to the IVR system, and that sys- so 
tern may be employed to present the APOC information 
to the caller and obtain a selection. The caller may make 
a selection of an APOC (or indicate that none of the 
APOCs presented should be used), using the keypad or 
other input device associated with the calling station/ter- 55 
minal. If a separate display is provided and the display 
has an input device, the caller may also indicate an 
APOC selection using that device. 



[0013] The caller's APOC choice is returned to the 
calling switch. If the caller has selected an APOC, the 
switch extends the call to the directory number associ- 
ated with the selected APOC. If the caller has indicated 
that no APOC is to be used, then the call receives ap- 
propriate call treatment selected depending on the con- 
dition of the called line and the features to which the 
called party subscribes. For example, the call may be 
forwarded to a voice mail system, if available, or the call 
may receive a busy tone or announcement. 
[0014] According to an aspect of the present inven- 
tion, a second exemplary embodiment 200 is adapted 
for use in the environment of a primarily circuit-based 
telecommunications network, in which a switching sys- 
tem serving a called station/terminal is primarily respon- 
sible for controlling an alternate point-of-contact serv- 
ice. The second embodiment may be particularly useful 
in non-public networks, as might be found in a corpora- 
tion, government agency, or other organization; but 
could still be useful in public networks as well. A calling 
station/terminal is connected to a terminating switching 
system (or equivalent means for processing and switch- 
ing calls) via a voice-bearing network. A called station/ 
terminal is also connected to the terminating switch via 
the voice-bearing network. The voice-bearing network, 
a voice mail system, and an interactive voice response 
(IVR) system are also connected to the terminating 
switch. A directory server is connected to the IVR sys- 
tem. Although the voice mail and the IVR systems are 
shown as separate components, their functionality may 
be combined in a single unit. 

[0015] Although shown in the drawings herein as a 
single network, the voice-bearing network may incorpo- 
rate elements of the public switched telephone network 
and one or more private networks. In the second exem- 
plary embodiment, the APOC services are controlled by 
a switching system associated with the called terminal 
(or other elements of the terminating network), and the 
particular services available can vary according to fea- 
tures to which the calling party and the called party may 
independently subscribe. Accordingly, any caller to the 
called station/terminal may receive APOC services 
even though the calling party may not subscribe to 
APOC services. 

[0016] In operation, a call to an unavailable called sta- 
tion/terminal is detected by the terminating switch. If the 
called party subscribes to the APOC service, the switch 
attaches the IVR to the call and sends information need- 
ed by the IVR to obtain APOC information from the di- 
rectory server. Alternatively, the terminating switch may 
employ information stored locally, or a combination of 
information stored locally and information obtained from 
the directory server, to derive the APOC information. 
The IVR presents the APOC information to the caller, 
prompts the caller for a selection, and reports the selec- 
tion to the switch. If a display is available at the calling 
station/terminal, and if a network path capable of trans- 
ferring information to the display is available, the display 
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may be used to present the APOC information to the 
caller In that case, the switch may communicate directly 
with the directory server, or an element having functions 
similar to a Services Control Point may be used in place 
of the IVR system. 5 
[001 7] The caller's APOC choice is returned to the ter- 
minating switch. If the caller has selected an APOC, the 
switch extends the call to the directory number associ- 
ated with the selected APOC. If the caller has indicated 
that no APOC is to be used, then the call receives ap- 
propriate call treatment selected depending on the con- 
dition of the called line and the features to which the 
called party subscribes. 

[0018] According to an aspect of the present inven- 
tion, a third exemplary embodiment is adapted for use 
in the environment of a primarily packet-based telecom- 
munications network. A calling station/terminal is oper- 
ative^ connected (e.g., via the network described be- 
low) to a calling gateway feature server (GFS) or equiv- 
alent means for processing and switching calls and pro- 
viding call features to the calling station. The calling GFS 
is connected to a public or private network including fa- 
cilities capable of carrying voice calls, concomitant call 
setup and signaling traffic, and certain data traffic. A 
called station/terminal is operatively connected (e.g. via 
the network) to a "called" gateway feature server (GFS) 
or equivalent means for processing and switching calls 
and providing call features to the called station. The 
called GFS is also connected to the network. The call 
switching and packet routing functions in a packet net- 
work may be distributed throughout the network. An In- 
teractive Voice Processing (IVP) server and a directory 
server are also connected to the network. In this embod- 
iment, the APOC services may be provided and control- 
led by or through either the calling GFS, the called GFS, 
or some combination thereof. Accordingly, the APOC 
services which are provided may depend on features of 
either or both of the calling and called parties* subscrip- 
tions. 

[0019] In operation, a call to an unavailable station/ 
terminal is detected by one of the GFSs which is serving 
the call and which is assigned to provide APOC servic- 
es. If a display is available at the calling station/terminal, 
the GFS may request APOC information directly from 
the directory server (or from local storage resources) 
and transmit it to the display for presentation to the call- 
er.. If a display is not available at the calling station/ter- 
minal, the GFS requests APOC information from the di- 
rectory server (or local storage resources) and forwards 
it to the IVP server. The GFS attaches the IVP server to 
the call, and the IVP server presents the APOC infor- 
mation to the caller. The IVP server receives the user's 
APOC selection and forwards it to the GFS. If the caller 
has selected an APOC, the GFS extends the call to a 
called terminal associated with the selected APOC. If 
the caller has indicated that no APOC is to be used, then 
the call receives appropriate call treatment selected de- 
pending on the condition of the called line and/or termi- 



nal and the features to which the called party sub- 
scribes. 

Brief Description Of The Drawings 

[0020] These and other features of the invention will 
be best understood by reference to the following de- 
tailed description of a preferred embodiment of the in- 
vention, taken in conjunction with the accompanying 
drawings, in which: 

Fig. 1 is a block diagram showing a first exemplary 
embodiment of a telecommunications system 100 
constructed according to the present invention and 
adapted for use in the environment of primarily cir- 
cuit-based telecommunications networks, in which 
a switching system or its equivalent that serves a 
calling station is primarily responsible for controlling 
an alternate point-of-contact service; 

Fig. 2 is a block diagram showing a second exem- 
plary embodiment of a telecommunications system 
200 constructed according to the present invention 
and adapted for use in the environment of primarily 
circuit-based telecommunications networks, in 
which a switching system or its equivalent that 
serves a calling station is primarily responsible for 
controlling an alternate point of contact service; 

Fig. 3 is a block diagram showing a third exemplary 
embodiment of a telecommunications system 300 
constructed according to the present invention and 
adapted for use in the environment of a primarily 
packet-based telecommunications network; 

Fig. 4 is a flow diagram showing a method 400 for 
use in conjunction with the telecommunications 
system 100 of Fig. 1 for processing a call to an un- 
available station or terminal, including providing to 
a caller a choice of alternate points of contact; and 

Fig. 5 is a flow diagram showing a method 500 for 
use in conjunction with the telecommunications 
system 200 of Fig. 2 for processing a call to an un- 
available station or terminal, including providing to 
a caller a choice of alternate points of contact. 

Detailed Description Of The Exemplary 
Embodiments 

[0021] In accord with aspects of the present invention, 
exemplary embodiments of telecommunications sys- 
tems 100, 200 and 300 are described which include el- 
ements operative when a call is placed by an appropri- 
ate subscriber to an unavailable called party or station 
to provide to a caller a list of alternate points of contact 
(APOC). The alternate points of contact are preferably 
selected to be useful based on the context of the call, 
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which may include, for example, the caller's identity and 
role, the called party's identity and role, and the called 
party's company or organization. For example, the al- 
ternate points of contact for a called party within a cor- 
poration, government agency, or other large organiza- 5 
tion, might include other members of the called party's 
department. The alternate points of contact could also 
include other persons the caller has called recently at 
that corporation, agency, or organization. These and 
any other sources of alternate points of contact could 10 
be used in any suitable combination useful to the caller. 
For other called parties, such as retail businesses, the 
alternate points of contact may include, for example, 
other retail businesses of the same type or category. 
The caller may select a member of the list and the tele- 15 
communications system will attempt to extend or trans- 
fer the call to the selected contact. 
[0022] The present application relates to telecommu- 
nications systems, including multimedia telecommuni- 
cations systems, which may be implemented using a va- 20 
riety of electronic and optical technologies, including but 
not limited to: analog electronic systems; digital elec- 
tronic systems; microprocessors and other processing 
elements; and software and other embodied collections 
of steps, instructions, and the like, for implementing 25 
methods, processes, or policies in conjunction with such 
systems and processing elements. The embodiments 
described herein are exemplary. Thus it will be appreci- 
ated that although the embodiments are described in 
terms of specific technologies, other equivalent technol- 30 
ogies could be used to implement systems in keeping 
with the spirit of the present invention. Moreover, it will 
be appreciated that in the telecommunications arts, var- 
ious signal leads, busses, data paths, data structures, 
channels, buffers, and other communications paths may 35 
be used to implement a facility, structure, or method for 
conveying information or signals, and are often function- 
ally equivalent. Accordingly, unless otherwise noted, 
references to apparatus or data structures for conveying 
a signal or information are intended to refer generally to 40 
all functionally equivalent apparatus and data struc- 
tures. 

[0023] A telecommunications system constructed ac- 
cording to an aspect of the present invention may, in var- 
ious embodiments, provide communications bearing 45 
voice signals, data, video, and any other content. Here- 
inafter, the term "cair is used herein to refer a session 
of information transfer between a set of subscriber ter- 
minals (or other endpoints) via a telecommunications 
system or network. Unless otherwise specified, the term 50 
"call" is intended to refer broadly to any type of call, serv- 
ice, connection, session, packet, or datagram, or any 
related group or stream thereof, regardless of media or 
content, and regardless of whether or not the commu- 
nication is circuit, connection, or session oriented. Thus, 55 
the term "call" is intended to include, but not be limited 
to traditional circuit voice calls, packet voice calls, circuit 
data calls, connectionless calls, or packet data calls, 



and multimedia variants thereof. The term "call process- 
ing" is intended to refer to the functions needed to initi- 
ate, maintain, and conclude such calls, including any re- 
lated features or services. 

[0024] Fig. 1 is a block diagram showing a first exem- 
plary embodiment of a telecommunications system 100 
constructed according to the present invention and 
adapted for use in the environment of primarily circuit- 
based telecommunications networks. Like elements 
shown in the Figures bear the same reference numbers. 
The telecommunications system 100 may be construct- 
ed in a manner generally similar to known telecommu- 
nications systems, but with certain components added, 
and other components modified, to provide certain call 
handling and subscriber information handling functions 
according to an aspect of the present invention. 
[0025] Telecommunications system 100 is adapted 
for use in the environment of a primarily circuit-based 
telecommunications network. A calling station/terminal 
112 is operatively connected via a link 146 to a serving 
telecommunications switching system, exchange, or 
equivalent means, generally denoted by reference 
number 110, for processing and switching calls and pro- 
viding call features to the calling station/terminal 112. 
The calling station/terminal 112 may be a wired tele- 
phone, a wireless telephone, a data terminal, or any oth- 
er device for providing an interface enabling a user to 
access the telecommunications system 100. The link 
146 may be any suitable connection to calling switch 
110, including without limitation a conventional sub- 
scriber line, an ISDN line, a wireless link, or the like. 
[0026] An optional calling station display 114 may be 
provided for use in conjunction with calling station/ter- 
minal 112. The display may be used to present APOC 
information to the caller. The calling station display 114 
may be connected to the calling station/terminal 112 via 
any suitable terminal-to-display link 142. Alternatively, 
the calling station display 114 may be in proximity to the 
calling station/terminal, but operatively connected to 
calling switch 110, SCP 116, and/or DS 124, via a net- 
work-to-display link 144 interconnection to a signaling 
or data network 120 (described in further detail later). 
[0027] The serving telecommunications switching 
system/exchange 110 may be any device or system 
which provides network access and call, session, con- 
nection, packet, or datagram processing functions to a 
calling station/terminal such as 112. Hereinafter, the 
serving telecommunications switch or exchange will be 
referred to as the calling switch. The calling switch 110 
preferably includes storage means 134 for containing 
subscriber feature records and various other informa- 
tion relating to each station/terminal/subscriber directly 
served by the switch. Any suitable electronic, magnetic, 
or optical storage facilities could be used, including but 
not limited to memory in a control processor, disk file, or 
database facility of the calling switch 110. The terms 
"switch" and "exchange" as used herein are not intend- 
ed to refer to a specific architecture. Although telecom- 
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munications system 100 is discussed in the context of 
a primarily circuit-based network, this does not imply the 
presence of a conventional fabric for switching time- 
multiplexed PCM voice channels arranged in time slots, 
it will be appreciated that the switching/exchange, call 5 
processing, and other related functions of such net- 
works may be provided by any suitable circuit, cell, or 
packet switching and routing technology. 
[0028] For example, calling switch 110 may be a dis- 
tributed stored-prog ram-control led digital switch, such w 
as the 5ESS® switching system, a product of Lucent 
Technologies Inc., 600 Mountain Avenue, Murray Hill, 
New Jersey, 07974-0636, and described in the AT&T 
Technical Journal, vol. 64, number 6, July/Aug. 1985, 
pages 1 303-1 564. Calling switch 1 1 0 may also be a dis- 15 
tributed, stored-program-controlled, integrated services 
digital network (ISDN) electronic switching system such 
as the system disclosed in U. S. patent number 
4,592,048, issued to M. W. Beckner, et al., on May 27, 
1 986. Calling switch 110 may also be a switching system 20 
incorporating packet-based core elements, such as the 
7R/E switching system, also a product of the aforemen- 
tioned Lucent Technologies, Inc. Other switching sys- 
tem implementations could also be used. 
[0029] The telecommunications system 100 prefera- 25 
bly comprises first and second networks 118 and 120. 
The first network 1 1 8 may be a public or private network, 
or a combination thereof, and preferably includes at 
least facilities capable of carrying voice calls and con- 
comitant signaling traffic. The second network 120 may 30 
be a public or private network, or a combination thereof, 
and preferably includes at least facilities capable of data 
and/or signaling traffic, including directory and/or APOC 
information between elements of the telecommunica- 
tions system 100. 35 
[0030] Networks 1 1 8 and 1 20 may be constructed us- 
ing any appropriate network transmission, switching, 
and routing technologies, as are known in the art, in- 
cluding but not limited to T-carrier, Optical Carrier (OC), 
Synchronous Optical Network (SONet), Synchronous *o 
Digital Hierarchy (SDH), Internet Protocol (IP), Asyn- 
chronous Transfer Mode (ATM) technologies. Although 
voice-capable network 118 and signaling/data network 
120 are shown as separate networks to clarify that the 
bearer traffic and the control/signaling traffic may take 45 
separate paths, these networks may, in fact, be integrat- 
ed, and bearer and control/signaling traffic may traverse 
the same network elements. Unless otherwise speci- 
fied, links between elements of telecommunications 
system 100 may employ any of the aforementioned 50 
technologies. 

[0031] The calling switch 11 0 is preferably connected 
to voice-capable network 118 via facilities 150, which 
may, for example, be conventional trunks, or any suita- 
ble interoffice facilities, including but not limited to the 55 
technologies described above as suitable for use in im- 
plementing networks 118 and 120. 
[0032] A called station/terminal 126 is served by a 



called switch 166 via a link 168. The called switch 166 
may be implemented using any of the technologies de- 
scribed above as implementation candidates for calling 
switch 110. Although calling switch 110 and called 
switch 166 are described and shown herein as separate 
elements, it will be appreciated that both the calling sta- 
tion/terminal 112 and the called station/terminal 126 
may be served by a single switching system. The called 
switch 166 is also connected to the voice-capable net- 
work 118 via a link 156. The called station/terminal 126 
may be a wired telephone, a wireless telephone, a data 
terminal, or any other device for providing an interface 
enabling a user to access the telecommunications sys- 
tem 100 via network voice-capable network 118. The 
link 168 may be any suitable connection to the called 
switch 166, including without limitation a conventional 
subscriber line, an ISDN line, a wireless link, or the like. 
The called switch 166 may be implemented using any 
of the types of switching systems or equivalents dis- 
cussed above in connection with calling switch 110. Link 
156 may be implemented using any suitable facilities, 
as described above in connection with link 150. 
[0033] The calling switch 110 is also connected to a 
suitable database and service logic element 116. In net- 
works conforming to the standards of the North Ameri- 
can public switched telephone network, the database 
and service logic element 116 is preferably an "intelli- 
gent network" element such as a Services Control Point 
(SCP). For example, element 116 could be implemented 
using the Lucent Technologies Services Control Point, 
available from Lucent Technologies Inc., 600 Mountain 
Avenue, Murray Hill, New Jersey, 07974-0636. Howev- 
er, element 1 1 6 could also be implemented using anoth- 
er type of intelligent network element, or, in some net- 
works, a general purpose database and applications 
processing server. Element 116 preferably includes 
storage means 136 containing locally-stored directory 
information and. storage means 138 containing sub- 
scriber recent call records. These storage means may 
be implemented using any suitable electronic, magnet- 
ic, or optical storage facility, including but not limited to 
memory of a control processor, a disk file, or a database 
system. 

[0034] The calling switch 110 may also be connected 
to an optional interactive voice response (IVR) system 
122 via a link 154. The IVR system 122 may be used to 
present APOC information to the caller, and receive in- 
structions or selections from the caller. The IVR system 
122 may be used in lieu of, or in addition to, the calling 
station display 114. For example, the IVR system may 
play recorded or synthesized message describing the 
APOC options available to the caller. The IVR system 
122 may receive instructions, selections, or other input 
from the caller in the form of spoken words or numbers 
or as tones representing the operation of keys at the call- 
ing station/terminal 112. In order to provide these serv- 
ices, the IVR system 122 may incorporate appropriate 
speech and digit reception hardware and software, as 
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is known in the art. IVR system 122 may be implement- 
ed, for example, using an interactive voice response and 
applications delivery platform commercially available 
from Lucent Technologies Inc., 600 Mountain Avenue, 
Murray Hill, New Jersey, 07974-0636, under the desig- 
nation Conversant Interactive Voice Response System. 
IVR server 122 could also be implemented using an in- 
telligent network service node element, such as that 
available from Lucent Technologies Inc., 600 Mountain 
Avenue, Murray Hill, New Jersey, 07974-0636 under the 
designation Lucent Technologies Compact Service 
Node. However, other speech-processing, voice- 
processing, signal-processing and/or digit reception 
systems could also be used. Link 154 may be imple- 
mented using any suitable path capable of carrying 
voice traffic, including by way of example by not limita- 
tion, one or more lines or trunks, an ISDN primary rate 
interface, or any of the facilities described above for use 
in implementing networks 118 and 120. 
[0035] The SCP 116 and the IVR system 122 are pref- 
erably also connected to a suitable directory server (DS) 
124 where directory information 140 used to produce a 
list of appropriate alternate points of contact is stored. 
The directory server may be an intelligent network da- 
tabase element, such as an SCP, or may be a general 
purpose database system of known design. Although 
SCP 116 and directory server 124 are shown as sepa- 
rate elements, their functions could be combined in a 
single element. Even if separate, relevant directory in- 
formation used to derive APOC information to be pro- 
vided to a caller may be distributed among directory in- 
formation storage means 140 of directory server 124 
and directory information storage means 136 of SCP 
116. By way of example, but not limitation, the directory 
information stored in means 138 may be a cache of in- 
formation recently obtained from directory server 124, 
or may be a subset of information stored in directory 
server 124 which has been selected for geographical or 
other significance to calling switch 110 (and any other 
switches served by SCP 116). The information in stor- 
age means 140 and 136 could also be unrelated or dis- 
joint. SCP 116, IVR system 122, and directory server 
124 may be interconnected via links 152, 158, and 160 
and signaling or data network 120. However, links 152, 
158, and 160 could also be point-to-point links. 
[0036] An administrative server 128 and an adminis- 
trative terminal 1 32 may be provided to manage the con- 
tents and operation of the database server 124. The ad- 
ministrative server 128 may be part of an Operations 
Support System, order entry system, or other adminis- 
trative system of a network operator. The administrative 
server 128 may also be a standalone administrative sys- 
tem or a database system. The administrative server 
may be interconnected with the directory server and ad- 
ministrative terminal via links 162 and 164 respectively, 
and may be intermediately connected via a suitable ad- 
ministrative network 1 30 capable of carrying data or sig- 
naling traffic between the elements. Administrative net- 



work 130 may be implemented in a manner similar to 
that described for signaling or data network 120. Al- 
though administrative server 130 is shown and de- 
scribed herein as a separate element, its functions could 

5 be integrated with signaling or data network 120. 

[0037] In this first exemplary embodiment constructed 
according to an aspect of the present invention, the 
APOC services are preferably provided by, and control- 
led by or through, the calling switch, in cooperation with 

10 intelligent network elements or their equivalents, and 
any APOC services provided depend on features to 
which the caller has subscribed. 
[0038] Fig. 4 is a flow diagram showing an exemplary 
method 400 for use in conjunction with the telecommu- 

15 nications system 100 of Fig. 1, in order to complete 
processing of a call to an unavailable station or terminal, 
including providing to a caller a choice of alternate points 
of contact. The method 400 is provided as an example 
of the way elements of telecommunications system 100 

20 may be controlled in cooperation to provide an APOC 
service to a caller. Call processing steps which are not 
directly related to providing an APOC service are not 
shown. However, one of skill in the art will understand 
how to perform those aspects of call processing which 

25 are conventional. 

[0039] In step 410, a call destined for the called sta- 
tion/terminal 126 arrives at calling switch 110. In step 
412, calling switch 110 determines whether called sta- 
tion/terminal 126 is available-that is, whether the call 

30 can be delivered to the called station/terminal 126. If 
called station/terminal 126 is available, the method con- 
tinues in step 414. In step 414, the calling switch 110 
connects the call to the called station/terminal 126, and 
the method ends in step 416. 

35 [0040] However, if in step 412, the called station/ter- 
minal 126 was not available, then the method continues 
in step 418. In step 41 8, the calling switch 110 examines 
its subscriber feature records 1 34 to determine whether 
the subscription associated with calling station/terminal 

^0 112 includes any features that require additional 
processing of the call. If no additional processing is re- 
quired, the method continues in step 420, in which the 
call receives normal "busy" or "no-answer" treatment. 
Such treatment may include forwarding to an attendant 

<5 or voice mail system. Thereafter, the method ends in 
step 422. 

[0041] If in step 418, calling switch 110 determined 
that further processing was required, the method con- 
tinues in step 424. An appropriate intelligent network 

50 "busy" or "no-answer" trigger is activated, and a mes- 
sage is transmitted to the SCP 116 providing the partic- 
ulars of the call and requesting additional instructions 
for processing the call. In step 426, SCP 116 consults 
its call feature records associated with the subscription 

55 for calling station/terminal 1 1 2 to determine what service 
to provide. Step 426 is shown for clarity as a binary de- 
termination of whether to provide an APOC service or 
some other service, but in practice, this determination 
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may be implemented as a selection of one of many avail- 
able services. If a service other than an APOC service 
is to be provided, then the method continues in step 428. 
The SCP transmits a message to calling switch 110 pro- 
viding further call processing instructions, and the call- 
ing switch 110 executes them. Then the method ends in 
step 430. 

[0042] If, in step 426, it was determined an APOC 
service should be provided, the method continues in 
step 432. In step 432, the SCP 116 uses its service logic 
to determine what alternate point of contact information 
may be appropriate. In step 434, conducts a search of 
its locally-stored directory information 136, or conducts 
a query of directory information 140 from the directory 
server 124, or both. 

[0043] The criteria used in step 434 to select candi- 
date APOC information to be presented to the caller may 
vary with the particular service implemented by a net- 
work operator, and with the roles of the calling and called 
subscribers. By way of example and not limitation, if the 
calling and called subscribers are both public network 
subscribers and are not otherwise associated with one 
another, and the called subscriber is a business, SCP 
116 may search for other similar businesses. SCP 116 
could perform such a search, for example, by extracting 
from directory information storage means 136 or 140 a 
Standard Industry Classification (SIC) code corre- 
sponding to the called subscriber, and then searching 
the directory information storage means 136 or 140 for 
other subscribers having a similar SIC code. For another 
example, if called station/terminal 1 26 is associated with 
a large business, agency, or organization, and if the or- 
ganization's directory information is available, e.g., from 
directory server 124, then SCP 116 may perform a 
search for other members of the workgroup or depart- 
ment of which the called party is a member. The caller 
may be permitted to select one or more criteria for 
search. 

[0044] In step 436, which is optional, individual ele- 
ments of the search results may be filtered and/or sorted 
based on appropriate criteria. For example, the results 
may be sorted in order of ascending distance from the 
caller's location, and all results further than some 
threshold distance may be cast off. The caller may be 
permitted to select one or more criteria for filtering or 
sorting. 

[0045] In step 438, which is also optional, individual 
elements of the search results may be compared with a 
list of recent calls by the caller, in order to mark corre- 
sponding directory items for special treatment. For ex- 
ample, directory items discovered in the search and cor- 
responding to earlier calls by the caller may be priori- 
tized ahead of other candidate APOC results, as the 
caller, having called those subscribers at least once be- 
fore, is more likely to wish to call one of them again. If 
the list is presented in a visual display, corresponding 
directory items may be highlighted. The caller may be 
permitted to select whether special treatment is to be 



applied to directory items corresponding to recent calls. 
[0046] In steps 440-450, the search results, consist- 
ing of candidate APOC directory items, are delivered to 
the calling switch 110 and presented to the caller; the 

5 caller is prompted for a selection; and the selection is 
detected by or reported to the calling switch 110. 
[0047] In step 440, the SCP 116 delivers the search 
results to calling switch 110. In step 442, the calling 
switch 110 consults its subscriber feature records 134 

10 to determine whether the candidate APOC directory 
items shall be presented via the calling station display 
114 (if present), or via the IVR system 122. Although 
step 442 is shown and discussed herein as a binary se- 
lection, other means could also be used for presenting 

15 candidate APOC directory items to the caller. If in step 
442 it was determined that the candidate APOC direc- 
tory items should be presented using the calling station 
display 114, then the method continues in step 444. In 
step 444, the calling switch 110 transmits the informa- 

20 tion to the display. The method then continues in step 
"-448. 

[0048] If in step 442, the calling switch 110 determined 
that no display is available, the method continues in step 
446. The calling switch 110 transmits the candidate 
25 APOC directory items to IVR system 122 and requests 
that they be announced to the user. The method then 
continues in step 448. 

[0049] In step 448, the switch arranges to receive a 
selection from the caller using an available means for 

30 receiving input from the caller. For example, the calling 
station display 114 or the calling station/terminal 112 
may have a keypad which can cause transmission of a 
message to the calling switch 110 identifying keys acti- 
vated by the caller. In that case, the calling switch 110 

35 may allocate a register or buffer for receiving such mes- 
sages. Alternatively, the display 114 or terminal 112 may 
have a keypad which causes DTMF or other voice-band 
signaling to be generated. In that case, calling switch 
110 may allocate a digit receiver under its control to re- 

40 ceive any such signaling, or may request digit receiving 
services from an intelligent network element, such as 
IVR system 122 or an available service node (not de- 
picted in Fig. 1 , but may take the place of IVR system 
122 in that Figure). As another alternative, the calling 

45 switch 110 may request voice recognition services from 
IVR system 122 or another intelligent network element. 
[0050] However, in some embodiments, it may not be 
desirable to allow the caller to select whether to use an 
APOC, and if so, which APOC is used, instead, it may 

50 be preferable that the network equipment, rather than 
the caller, make those determinations, and that the call- 
er simply be informed that the call is being redirected to 
an alternate point of contact, by displaying a message 
or playing an announcement. Optionally, the message 

55 or announcement may identify the alternate point of con- 
tact to be used. In those instances, selection of the par- 
ticular APOC used among the earlier-identified candi- 
dates could be performed, e.g., as a part of step 442, 
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by the calling switch, the directory server, or some other 
element. Steps 444 and/or 446 may be modified to 
present the message or play the announcement, and 
steps 448 and 450 may be omitted. 
[0051] In step 450, the calling switch 110 analyzes the 
caller's response to determine if it is valid. The particular 
responses considered valid will depend on the type of 
candidate APOC directory information provided and the 
service provided by the network operator. By way of ex- 
ample, but not limitation, possible valid responses could 
include a request to cancel the current instance of the 
APOC service, a request for additional choices, or a nu- 
meral corresponding to one of the candidate APOC di- 
rectory items offered. Calling switch 110 may repeat 
steps 442-450 until a valid response is received, or until 
a timer has elapsed indicating that no valid response 
occurred within a specified time. 
[0052] If the caller has requested additional choices, 
the method returns to step 442, and additional choices, 
if any are available, are presented to the caller. Then the 
method continues sequentially as described above. If in 
step 450, the calling switch 1 1 0 determines that the call- 
er has requested that the current instance of the APOC 
service be cancelled, or if the predetermined time for 
response has elapsed, the method jumps to step 420, 
in which the call receives normal "busy" or "no-answer" 
treatment. Thereafter, the method ends in step 422. If 
in step 450, the calling switch 110 determines that the 
caller has selected one of the candidate APOC directory 
items, then the method continues in step 452. 
[0053] In step 452, calling switch 110 extends or for- 
wards the call to the subscriber associated with the di- 
rectory item selected by the user. The call is then further 
processed in accord with normal call processing meth- 
ods. The method ends in step 454. 
[0054] According to an aspect of the present inven- 
tion, a second exemplary embodiment 200, as best 
seen in Fig. 2, is adapted for use in the environment of 
a primarily circuit-based telecommunications network, 
in which a switching system serving a called station/ter- 
minal is primarily responsible for controlling an alternate 
point-of-contact service. The second embodiment may 
be particularly useful in non-public networks, as might 
be found in a corporation, government agency, or other 
organization; but could still be useful in public networks 
as well. The second exemplary embodiment 200 is sim- 
ilar in many respects to the first exemplary embodiment 
100. Where portions of the second exemplary embodi- 
ment are the same as equivalent portions of the first em- 
bodiment, those portions will not be described again in 
detail. 

[0055] A calling station/terminal 112 is connected to 
and served by a first switching system (or equivalent 
means for processing and switching calls) 110 via a 
voice-bearing network 118. The switching system 110 
serving the calling station 112 is referred to as the "call- 
ing switch." The calling station 112 may have an asso- 
ciated display 114, which may be connected to the call- 
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ing station 112 via a link 142, or may be connected to 
the called switch 166 via a link 144 through the voice- 
bearing network 118 and calling switch 110 . Although 
link 144 is shown as a distinct path, it will be appreciated 

5 that such link may simply be a transient, nondedicated 
route through the voice-bearing network 118. Depend- 
ing on the capabilities of the calling terminal 112, display 
114, and network 118, called switch 166 may transmit 
information to be presented via display 114 directly via 

10 link 144 or indirectly through calling station 112 and links 
146 and 142. 

[0056] As best seen in Fig. 2, calling switch 110 pref- 
erably includes storage means 134 for containing sub- 
scriber feature records and various other information re- 

1 5 lating to each station/terminal/subscriber directly served 
by the switch. Calling switch 110 also preferably in- 
cludes storage means 240 containing subscriber recent 
call records, including those for calling station/terminal 
112. Any suitable electronic, magnetic, or optical stor- 

20 age facilities could be used to implement storage means 
134 and 240, including but not limited to memory in a 
control processor, disk file, or database facility of the 
calling switch 110. 

[0057] A called station/terminal 126 is connected to 

25 and served by a second switch .1 66 via the voice-bearing 
network 118. The switching system 166 serving the 
called station 126 is referred to as the "called switch." 
As best seen in Fig. 2, called switch 166 preferably in- 
cludes storage means 234 for containing subscriber fea- 

30 ture records and various other information relating to 
each station/terminal/subscriber directly served by the 
switch. Called switch 166 preferably also includes stor- 
age means 236 for containing a local version of certain 
directory information, and storage means 238 for con- 

35 taining a temporary copy of records identifying tele- 
phone numbers recently called by users of the APOC 
service. Any suitable electronic, magnetic, or optical 
storage facilities could be used to implement storage 
means 234, 236, and 238, including but not limited to 

40 memory in a control processor, disk file, or database fa- 
cility of the called switch 166. The directory server 124 
also preferably contains storage means 140 for storing 
directory records. 

[0058] The voice-bearing network 118, a voice mail 
45 system 210, and an interactive voice response (IVR) 
system 122 are also connected to the called switch 166 
via links 156, 212, and 214, respectively. A directory 
server 124 is connected to the IVR system 122 and the 
called switch 166 via a link 216. Although the voice mail 
50 system 21 0 and the IVR system 1 22 are shown as sep- 
arate components, their functionality may be combined 
in a single unit. 

[0059] Although shown in the drawings herein as a 
single network, the voice-bearing network 118 may in- 
55 corporate elements of the public switched telephone 
network and one or more private networks. In the sec- 
ond exemplary embodiment, the APOC services are 
controlled by a switching system 166 associated with 
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the called terminal (or other elements of the terminating 
network) 126, and the particular services available can 
vary according to features to which the calling party and 
the called party may independently subscribe. Accord- 
ingly, any caller to the called station/terminal 126 may 5 
receive APOC services even though the calling party 
fray not subscribe to APOC services. 
[0060] Fig. 5 is a flow diagram showing an exemplary 
method 500 for use in conjunction with the telecommu- 
nications system 200 of Fig. 2, in order to complete 
processing of a call to an unavailable station or terminal, 
including providing to a caller a choice of alternate points 
of contact. The method 500 is provided as an example 
of the way elements of telecommunications system 200 
may be controlled in cooperation to provide an APOC 
service to a caller. Call processing steps which are not 
directly related to providing an APOC service are not 
shown. However, one of skill in the art will understand 
how to perform those aspects of call processing which 
are conventional. 

[0061] In step 510, a call destined for the called sta- 
tion/terminal 126 arrives at called switch 166. In step 
512, called switch 166 determines whether the called 
station/terminal 1 26 is available-that is, whether the call 
can be delivered to the called station/terminal 126. If 
called station/terminal 126 is available, the method con- 
tinues in step 514. In step 514, the called switch 166 
connects the call to the called station/terminal 126, and 
the method ends in step 516. 

[0062] However, if in step 512, the called station/ter- 
minal 126 was not available, then the method continues 
in step 518. Either the calling party or the called party 
could subscribe to services or features which may entitle 
a caller to receive APOC service when the called station/ 
terminal is unavailable. APOC service furnished accord- 
ing the calling party's subscription could be provided by 
the calling switch as described earlier in connection with 
the first exemplary embodiment 100 and method 400. 
Alternatively, APOC service furnished according to the 
calling party's subscription could be provided by the 
called switch. This may provide an advantage by har- 
monizing the APOC services furnished under both the 
calling and called parties' subscriptions, at the expense 
of requiring the called switch to obtain information about 
the calling party's subscription. 
[0063] Accordingly, in step 518, which is optional de- 
pending on whether the called switch is to provide such 
services, the called switch 166 launches an inquiry to 
the calling switch 110 for information 134 about APOC 
services to which the calling party is entitled under the 
calling party's subscription. Alternatively, the calling 
switch could automatically supply such subscription in- 
formation with (or shortly following) all calls delivered on 
behalf of APOC service subscribers. Also as a part of 
step 518 (or the initial delivery of a call), the calling 
switch 110 may also supply to called switch 166 for later 
use information from storage means 240 regarding re- 
cent calls made or received by the calling party; such 



information may be stored temporarily in storage means 
238, along with similar information for other users of 
called switch 166. 

[0064] In step 520, the called switch 1 66 examines its 
subscriber feature records 234 for the called party, and 
any records received regarding the calling party's sub- 
scription, to determine whether the subscription associ- 
ated with calling station/terminal 112 includes any fea- 
tures that require additional processing of the call. If no 
additional processing is required, the method continues 
in step 522, in which the call receives normal "busy" or 
"no-answer" treatment. Such treatment may include for- 
warding to an attendant or voice mail system. Thereaf- 
ter, the method ends in step 524. 
[0065] If in step 520, the called switch 1 66 determined 
that further processing was required, the method con- 
tinues in step 526. In step 526, the called switch 166 
determine what sen/ice to provide. Step 526 is shown 
for clarity as a binary determination of whether to pro- 
vide an APOC service or some other service, but in prac- 
tice, this determination may be implemented as a selec- 
tion of one of many available services. If a service other 
than an APOC service is to be provided, then the meth- 
od continues in step 528. The called switch 166 exe- 
cutes the appropriate processing to terminate the call, 
Then the method ends in step 530. 
[0066] If, in step 526, it was determined an APOC 
service should be provided, the method continues in 
step 532. In step 532, the called switch 1 66 uses its serv- 
ice logic to determine what alternate point of contact in- 
formation may be appropriate. If both the calling and 
called parties' subscriptions call for APOC service to be 
provided, this step may include a selection or harmoni- 
zation among those services to determine which partic- 
ular APOC services will be provided. In step 534, the 
called switch conducts a search of its locally-stored di- 
rectory information 236, or conducts a query of directory 
information 140 from the directory server 124, or both. 
In some embodiments, it may be desirable to offload the 
processing required to search for and filter records to 
another device, such as the directory server 124. 
[0067] The criteria used in step 534 to select candi- 
date APOC information to be presented to the caller may 
vary with the particular service implemented by a net- 
work operator, and with the roles of the calling and called 
subscribers. By way of example and not limitation, if the 
calling and called subscribers are both public network 
subscribers and are not otherwise associated with one 
another, and the called subscriber is a business, called 
switch 166 (or the directory server 124) may search for 
other similar businesses. Called switch 166 (or the di- 
rectory server 124) could perform such a search, for ex- 
ample, by extracting from directory information storage 
means 236 or 140 a Standard Industry Classification 
(SIC) code corresponding to the called subscriber, and 
then searching the directory information storage means 
236 or 140 for other subscribers having a similar SIC 
code. Foranother example, if called station/terminal 126 
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is associated with a large business, agency, or organi- 
zation, and if the organization's directory information is 
available, then called switch 166 (or the directory server 
124) may perform a search for other members of the 
workgroup or department of which the called party is a 5 
member The caller may be permitted to select one or 
more criteria for search. 

[0068] In step 536, which is optional, individual ele- 
ments of the search results may be filtered and/or sorted 
based on appropriate criteria. For example, the results 10 
may be sorted in order of ascending distance from the 
caller's location, and all results further than some 
threshold distance may be cast off. The caller may be 
permitted to select one or more criteria for filtering or 
sorting. 15 
[0069] In step 538, which is also optional, individual 
elements of the search results may be compared with a 
list of recent calls placed by or to the caller, in order to 
mark corresponding directory items for special treat- 
ment. For example, directory items discovered in the 20 
search and corresponding to earlier calls by the caller 
(as recorded in storage means 240, 238) may be prior- 
itized ahead of other candidate APOC results, as the 
caller, having called those subscribers at least once be- 
fore, is more likely to wish to call one of them again. If 25 
the list is presented in a visual display, corresponding 
directory items may be highlighted. The caller may be 
permitted to select whether special treatment is to be 
applied to directory items corresponding to recent calls. 
[0070] In steps 540- 550, the search results, consist- 30 
ing of candidate APOC directory items, are delivered to 
the called switch 166 and presented to the caller; the 
caller is prompted for a selection; and the selection is 
detected by or reported to the called 166. 
[0071] In step 540, which is an optional step required 35 
only if search processing was offloaded to another de- 
vice, such as directory server 124, the search results 
are delivered to the called switch 166. In step 542, the 
called switch 166 consults its subscriber feature records 
134 to determine whether the candidate APOC directory <o 
items shall be presented via the calling station display 
114 (if present), or via the IVR system 122. Although 
step 542 is shown and discussed herein as a binary se- 
lection, other means could also be used for presenting 
candidate APOC directory items to the caller. If in step 45 
542 it was determined that the candidate APOC direc- 
tory items should be presented using the calling station 
display 114, then the method continues in step 544. In 
step 544, the called switch 166 transmits the information 
to the display. Depending on how the display 114 is op- so 
eratively connected to the called switch 166 (i.e., mes- 
sages may be directly routable to the display from called 
switch 166, or message may need to be routed through 
calling switch 11 0.orthrough both calling switch 110and 
calling station/terminal 112), the calling switch 110 may 55 
participate in relaying or forwarding the information. The 
method then continues in step 548. 
[0072] If in step 542, the called switch 1 66 determined 
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that no display is available, the method continues in step 
546. The called switch 166 transmits the candidate 
APOC directory items to IVR system 122 and requests 
that they be announced to the user. The method then 
continues in step 548. 

[0073] In step 548, the switch may arrange to receive 
a selection from the caller using an available means for 
receiving input from the caller. For example, the calling 
station display 114 or the calling station/terminal 112 
may have a keypad which can cause transmission of a 
message to the called switch 166 identifying keys acti- 
vated by the caller. In that case, the called switch 166 
may allocate a register or buffer for receiving such mes- 
sages. Alternatively, the display 114 or terminal 112 may 
have a keypad which causes DTMF or other voice-band 
signaling to be generated. In that case, called switch 166 
may allocate a digit receiver under its control to receive 
any such signaling, or may request digit receiving serv- 
ices from an intelligent network element, such as IVR 
system 122 or an available service node (not depicted 
in Fig. 2, but may take the place of IVR system 122 in 
that Figure). As another alternative, the called switch 
166 may request voice recognition services from IVR 
system 122 or another intelligent network element. 
[0074] However, in some embodiments, it may not be 
desirable to allow the caller to select whether to use an 
APOC, and if so, which APOC is used. Instead, it may 
be preferable that the network equipment, rather than 
the caller, make those determinations, and that the call- 
er simply be informed that the call is being redirected to 
an alternate point of contact, by displaying a message 
or playing an announcement. Optionally, the message 
or annou ncement may identify the alternate point of con- 
tact to be used. In those instances, selection of the par- 
ticular APOC used among the earlier-identified candi- 
dates could be performed, e.g., as a part of step 542, 
by the called switch, the directory server, or some other 
element. Steps 544 and/or 546 may be modified to 
present the message or play the announcement, and 
steps 548 and 550 may be omitted. 
[0075] In step 550, the called switch 1 66 analyzes the 
caller's response to determine if it is valid. The particular 
responses considered valid will depend on the type of 
candidate APOC directory information provided and the 
service provided by the network operator. By way of ex- 
ample, but not limitation, possible valid responses could 
include a request to cancel the current instance of the 
APOC service, a request for additional choices, or a nu- 
meral corresponding to one of the candidate APOC di- 
rectory items offered. Called switch 166 may repeat 
steps 542-550 until a valid response is received, or until 
a timer has elapsed indicating that no valid response 
occurred within a specified time. 
[0076] If the caller has requested additional choices, 
the method returns to step 542, and additional choices, 
if any are available, are presented to the caller. Then the 
method continues sequentially as described above. If in 
step 550, the called switch 166 determines that the call- 
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er has requested that the current instance of the APOC 
service be cancelled, or if the predetermined time for 
response has elapsed, the method jumps to step 520, 
in which the call receives normal "busy" or "no-answer" 
treatment. Thereafter, the method ends in step 522. If 5 
in step 550, the called switch 166 determines that the 
caller has selected one of the candidate APOC directory 
items, then the method continues in step 552. 
[0077] In step 552, called switch extends or forwards 
the call to the subscriber associated with the directory 10 
item selected by the user. The call is then further proc- 
essed in accord with normal call processing methods. 
The method ends in step 554. 
[0078] According to an aspect of the present inven- 
tion, a third exemplary embodiment 300, as best seen *5 
in Fig. 3, is adapted for use in the environment of a pri- 
marily packet-based telecommunications network. The 
third exemplary embodiment 300 is similar in many re- 
spects to the first and second exemplary embodiments 
1 00 and 200. Where portions of the third exemplary em- 20 
bodiment similar to or equivalent to portions of the first 
and second embodiments, those portions will not be de- 
scribed again in detail. 

[0079] A calling station/terminal 312 is operatively 
connected to a calling gateway/feature server (GFS) 25 
310. A called station/terminal 326 is operatively con- 
nected to a called gateway/feature server (GFS) 366. 
As best seen in Fig. 3, the components may be generally 
interconnected using a multi-purpose network 318, 
which may be implemented using any suitable physical 30 
media and any suitable digital information transport 
technologies, or any combination thereof, including but 
not limited to T-carrier, Optical Carrier (OC), Synchro- 
nous Optical Network (SONet), Synchronous Digital Hi- 
erarchy (SDH), Internet Protocol (IP), Asynchronous 35 
Transfer Mode (ATM), Ethernet, and/or various wireless 
technologies. 

[0080] The multi-purpose network 318 may employ 
distributed control, routing, and switching technologies 
as is known in the art, to provide communications *o 
among multiple devices. Because the design of net- 
works is well known, the internal components and struc- 
ture of the multi-purpose network 318 is not discussed. 
It will be appreciated by one of skill in the art that com- 
mercial embodiments of networks may have access, 
service, and transport restrictions that permits certain 
types or grades of services only between predefined 
node devices. However, for simplicity of explanation, 
multi-purpose network 318 is treated herein as permit- 
ting any network-connected to communicate with any 50 
other network-connected device using any desired serv- 
ice supported by the network, and accordingly, devices 
connected to multi-purpose network 318 are considered 
to be operatively connected. 

[0081] Accordingly, calling station/terminal 312 is 55 
connected to multi-purpose network 318 via a link 346. 
Called Stationfierminal 326 is connected to multi-pur- 
pose network 318 via a link 368. Calling GFS 310 is con- 



nected to multi-purpose network 318 via a link 356. 
Called GFS 366 is connected to multi-purpose network 
318 via a link 350. Thus, it will be appreciated that calling 
GFS 310 and called GFS 366 are operatively connected 
through the multi-purpose network 318. Links may use 
any suitable technology (consistent with bandwidth de- 
mands between the device and the network) including, 
but not limited to, those mentioned above for use in im- 
plementing multi-purpose network 318. In addition, an 
interactive voice processing (I VP) server 322 is prefer- 
ably connected to the network 318 via a link 314, and a 
directory server 124 may be connected to the network 
318 via a link 316. The I VP server 322 may be similar 
to the interactive voice response system 122 of Figs. 
1-2, but in some embodiments could also provide gen- 
eral-purpose voice- speech-and/or signal-processing 
services to the network. IVP server 322 may be imple- 
mented using any suitable speech processing, signal 
processing, and/or digit reception hardware and soft- 
ware. For example, IVP server 322 maybe implemented 
using an interactive voice response and applications de- 
livery platform commercially available from Lucent 
Technologies Inc., 600 Mountain Avenue, Murray Hill, 
New Jersey, 07974-0636, under the designation Con- 
versant Interactive Voice Response System. IVP server 
322 could also be implemented using an intelligent net- 
work service node, such as that commercially available 
from Lucent Technologies Inc. under the designation Lu- 
cent Technologies Compact Service Node. Other 
processing equipment could also be used to implement 
the IVP server 322. 

[0082] Calling GFS 310 and called GFS 366 provide 
control and applications processing functions similar to 
the control and applications processing functions of 
switching systems in circuit-based networks. Calling 
GFS 310 and called GFS 366 may also provide some 
functions of intelligent network nodes, such as an SCP, 
found in traditional circuit-based networks. Although 
networks based on packet and/or cell technologies may 
not incorporate the traditional fabric of circuit-switched 
networks, such networks do incorporate routers and 
switches, and to the extent such elements require con- 
trol at a per-call level, GFS 310 and GFS 366 may par- 
ticipate in that control. Calling GFS 310 and called GFS 
366 may be implemented using any suitable gateway or 
call feature server. For example, GFSs310and 366 may 
be implemented using one of the telecommunications 
service delivery platforms which are commercially avail- 
able from Lucent Technologies Inc., under the designa- 
tions 5ESS® switching system or 7R/E Packet Solutions 
platform, in conjunction with an appropriate gateway el- 
ement, such as one commercially available from AG 
Communication Systems, 2500 W. Utopia Road, Phoe- 
nix, AZ 85027-4129, under the designation AGCS iM- 
erge Centrex Feature Gateway. Other products could 
also be used to implement GFSs 310 and 366. 
[0083] APOC services in exemplary embodiment 300 
may be provided and controlled by the called GFS 366 
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or the calling GFS 310. Accordingly, depending on 
which component is providing the APOC service, there 
is preferably provided appropriate storage means for 
subscriber feature records, locally stored directory infor- 
mation, and subscriber recent call information, as nec- 5 
essary to provide the desired APOC services. Calling 
GFS 310 may have subscriber feature record storage 
means 334a, locally-stored directory information stor- 
age means 336a, and recent call information storage 
means 338a. Called GFS 366 may have subscriber fea- 10 
ture record storage means 334, locally-stored directory 
information storage means 336, and recent call informa- 
tion storage means 338. The directory server 124 con- 
tains means 140 for storing directory information, which 
may supplement, duplicate, or be a superset of that . *5 
stored in the GFSs 310 and 366. The GFS providing a 
particular APOC service may have all necessary infor- 
mation local to it. Alternatively, such information may be 
requested from another GFS via multi-purpose network 
318, from a directory server 124, or similar database 20 
service elements, and needed information may be dis- 
tributed among plural devices. 

[0084] Calling station/terminal 312 and called station/ 
terminal 326 may be any suitable telecommunications 
terminals compatible with network 318 and GFSs 310 25 
and 366. For example, stations 31 2 and 326 may be per- 
sonal computers with commercially available IP-teleph- 
ony software and suitable network interfaces. Alterna- 
tively, stations 312 and 326 may be standalone IP tele- 
phone devices, which are commercially available from 30 
several vendors. Such devices typically employ stand- 
ard protocols for establishing calls, providing communi- 
cations during a call, and tearing the calls down, which 
protocols may include H.323 and the Session Initiation 
Protocol. A calling station display 314 is preferably as- 35 
sociated with calling station/terminal 312 to permit the 
caller to view APOC information, which may be present- 
ed as text or graphical images thereon. The display may 
be an integrated part of calling station/terminal 312, and 
may, for example, be connected to the calling station/ *o 
terminal 312 via a link 342. Alternatively, calling station 
display 314 may be separate from calling station/termi- 
nal 312, and may be connected to multi-purpose net- 
work 318 via a link 344, and therefore operatively con- 
nected to the calling GFS 310 and called GFS 366. Only 45 
one of links 342 and 344 are necessary. Accordingly, 
depending on the relationship between the display 314 
and the terminal 31 2, GFS 31 0 or GFS 366 may transmit 
information to be presented on the display 314 either 
through the terminal 31 2 and link 346, or directly to the 50 
display through link 344. If a display 314 is not available, 
or if the caller prefers, the APOC information may be 
presented using the IVP server 322. Information, such 
as the choice of an APOC candidate to be called, may 
be obtained from the user via input devices available on 55 
the terminal, and may be transmitted directly to the GFS 
controlling the APOC service or may be decoded or 
translated by the IVP server 322 or another similar fa- 



cility. Voice responses by the user may be decoded and 
translated by the IVP Server 322. 
[0085] A directory administrative server 128 and ad- 
ministrative terminal 132 may be provided to manage 
the contents and operation of the directory server 124. 
The directory administrative server 128, terminal 128, 
and directory server 124 may be directly connected to 
one another or via an administrative network 130, via 
links 162 and 164. The directory administrative server 
128 may have additional network administrative func- 
tions, and may be a part of an operations support system 
or other network operator administrative system. Al- 
though network 1 30 is shown as a separate element, it 
may be integrated as a part of multi-purpose network 
318. 

[0086] In operation, a method similar to method 400 
shown in Fig. 4 may be used if the APOC service is to 
be controlled by the calling GFS 310. A method similar 
to method 500 shown in Fig. 5 may be used if the APOC 
service is to be controlled by the called GFS 366. A call 
to an unavailable called station/terminal 326 is detected 
by the calling GFS 310 or called GFS 366. If a display 
314 is available at the calling station/terminal 312, the 
GFS may search its local directory information or re- 
quest APOC information directly from the directory serv- 
er 1 24 and transmit it to the display 114 for presentation 
to the caller. If a display 1 14 is not available at the calling 
station/terminal, the GFS requests APOC information 
from the directory server (or local resources) and for- 
wards it to the IVP server 322. The GFS attaches the 
IVP server 322 to the call, and the IVP server 322 
presents the APOC information to the caller. The IVP 
server 322 receives the user's APOC selection and for- 
wards it to the controlling GFS. If the caller has selected 
an APOC, the controlling GFS extends the call to a 
called terminal associated with the selected APOC. If 
the caller has indicated that no APOC is to be used, then 
the call receives appropriate call treatment selected de- 
pending on the condition of the called line and/or termi- 
nal and the features to which the called party sub- 
scribes. 

[0087] The above-described embodiment of the in- 
vention is merely one example of a way in which the 
invention may be carried out. Other ways may also be 
possible and are within the scope of the following claims 
defining the invention. 



Claims 

1. For use in conjunction with a telecommunications 
system having a calling subscriber terminal, a 
called subscriber terminal, a switching system serv- 
icing calls from the calling subscriber terminal, and 
a switching system servicing calls to said called 
subscriber terminal, said switching systems being 
interconnected by a network, a method of providing 
an alternate point of contact service for calls arriving 
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while the called subscriber terminal is unavailable 
comprising the steps of: 

a. receiving a call destined for said called sub- 
scriber terminal; 

b. determining that said called subscriber ter- 
minal is unavailable; 

c. obtaining information defining at least one al- 
ternate point of contact for a subscriber asso- 
ciated with said called subscriber terminal; 

d. providing some of said information to said 
calling subscriber terminal; and 

e. extending said call to at least one of said at 
least one alternate point of contact. 

2. The method of claim 1 wherein step c. thereof in- 
cludes obtaining information defining a plurality of 
alternate points of contact for a subscriber associ- 
ated with said called subscriber terminal, and fur- 
ther comprising the step of: 

dl. receiving from a user of said called subscrib- 
er terminal a selection of a particular alternate 
point of contact, from among said plurality of 
alternate points of contact, to which the call is 
to be extended. 

3. The method of claim 1 wherein step d. thereof in- 
cludes presenting some of said information on a dis- 
play operatively connected to said telecommunica- 
tions system. 

4. The method of claim 1 wherein step d. thereof in- 
cludes presenting some of said information as a 
voice announcement. 

5. The method of claim 1 wherein step c. thereof fur- 
ther comprises consulting a record of recent calls 
from said calling terminal to determine which 
among said at least one alternate point of contact 
had been called recently, and wherein step d. there- 
of comprises presenting information about any al- 
ternate point of contact determined to have been 
called recently in a manner different from the pres- 
entation of information about other alternate points 
of contact. 

6. A system for providing alternate point of contact 
service in a telecommunications network compris- 
ing: 

means for receiving a call destined for a called 
subscriber terminal; 



means for determining called subscriber termi- 
nal is unavailable; 

means for storing information defining a plural- 
5 ity of alternate points of contact for a subscriber 

associated with said called subscriber terminal; 

means for selecting from said storage means 
information relating to alternate points of con- 
10 tact chosen as of interest in the context of said 

call; 

means for presenting to a user a portion of said 
selected information relating to alternate points 
15 of contact; and 

means for extending said call to one of said al- 
ternate points of contact. 

20 7. The system of claim 6, further comprising means 
for receiving from a user a selection from among 
said alternate points of contact of a particular alter- 
nate point of contact to which said call shall be ex- 
tended. 

25 

8. The system of claim 6, further comprising means 
for processing calls to said called subscriber termi- 
nal and wherein said means for storing information 
defining a plurality of alternate points of contact 

30 comprises a data storage facility of said means for 
processing calls to said called subscriber terminal. 

9. The system of claim 6, further comprising means 
for processing calls from said calling subscriber ter- 

35 minal and wherein said means for storing informa- 
tion defining a plurality of alternate points of contact 
comprises a data storage facility of said means for 
processing calls to said calling subscriber terminal. 

40 1 0. The system of claim 6 wherein said means for stor- 
ing information defining a plurality of alternate 
points of contact comprises an intelligent network 
services control point. 

45 
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